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i^GTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGGAT M. tuberculosis 
TjAGTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGGAlc] M. avium 
TAGTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGGAg M.paratuberc . 
TAGT§A§AAAG|CAGa]GTGGTTAG§5GAAGTGGCCTGGGAT M. phlei 
TjAGTCAGAAAGTGyCGTGGTTAGCGGAA§TGGCCTGGGAT M. leprae 
CAGTCAGAAAGTGTCGTGGTTAHCGGAAGTGGCCTGGGAT M.gastri 
CAGTCAGAAAGTGTCGTGGTTAyCGGAAGTGGCCTGGGAT M. kansasii 



_ _ _ ^. ^jww « *w * >-.w^^ j. wvjuni l-i . lYailJQJll 

2823 CAGTgAGAAA@TGTgGTGGTTAGCGGAA@TGGCgTGGGAT M.smegmatis 
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1406 CGGCACCTGCCT^GJfVTCAATTCCCGAGTAGCAGCGGGCC M. tuberculosis 
CGGCACCTGCCTTATATCAA|CA|CCCGAGTAGCAGCGGGCC M. avium 
CG GCA. CCTGCCTfr ^TATCAAp AlcCCGAGTAGCAGCGGGCC M.paratuberc . 
l|G |C T G| C c\~\g c fTG T C AC AG G — [ TC C C GAG TAG C AG C G G G C C M. phlei 
gGGCACCTGCCTjllGTATCAATTCCCGAGTAGCAGCGGGCC M. leprae 
CGGCACCTGCCT T GTATCAATTCCCGAGTAGCAGCGGGCC M.gastri 
CGGCACCTGCCTIGTATCAATTCCCGAGTAGCAGCGGGCC M. kansasii 
2902 CGgc|^CTG|CTtljG^TGGT^TTCCCGAGTAGCAGCGGGCC M.smegmatis 
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1446 CGTGGAATClCGCTGTGAATCcrcc^Rarnnrrr^Taa^ M. tuberculosis 
7 75 CGTGGAATCfflGCTGTGAATCfflGCCGGGACCACCCGGTAAG M. avium 

CGTGGAATCTGCTGTGAATCTGCCGGGACCACCCGGTAAG M.paratuberc . 
CGTGGAATCTGCTGTGAATCTGCCGGGACCACCCGGTAAG M. phlei 
CGTGGAATCTGCTGTGAATCTGCCGGGACCACCCGGTAAG M. leprae 
CGTGGAATC T GCTGTGAATC X GCCGGGACCACCCGGTAAG M.gastri 
CGTGGAATCTGCTGTGAATCTGCCGGGACCACCCGGTAAG M . leans as i i 
CGTGGAATC[I]GCTGTGAATC[I]GCCGGGACCACCCGGTAAG M. smegmatis 
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1566 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCC fTCCT M ■ tube rculosis 
GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCTCCT M. avium 
GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCTCCT M.paratuberc . 
GTACCTGAAACCGTGTGCCTACAATCCGTCA^1aGCC |ct|c T M. phlei 
GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCTC3T M. leprae 
GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCSCTT M.gastri 
GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCCTTT M. Jcansasii 
3062 GTACCTGAAACCGTGgGC@TACAATCCGTCAGAGCc|cTjc§ M. smegmatis 
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1606 TTTCCTCTCCGGAGQ AGGGTfe GTGATGGCGTGCCTTTTGA M. tuberculosis 
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3102 KcGTGf rf-- 



GTGGGGTGATGGCGTGCCTTTTGA M. avium 
GTGGGGTGATGGCGTGCCTTTTGA M.paratuberc , 
.GTGGGGTGATGGCGTGCCTTTTGA M. phlei 
GTG3GGTGATGGCGTGC@TTTTGA M. leprae 
GTGGGGTGATGGCGTGCCTTTTGA M. gastri 
GTGGGGTGATGGCGTGCCTTTTGA M. Jcansasii 
G[I]g|g|gGTGATGGCGTGCCTTTTGA M. smegmatis 



690 700 710 720 

1646 AGAATGAGCCTGCGAGTCAGGGAC ^TGTCGCAh GGTTAAC M. tuberculosis 

4 AGAATGAGCCTGCGAGTCAGGGACATGTCGCAAGGTTAAC M.bovis 

959 AGAATGAGCCTGCGAGTCAGGGACA0GTCGCSAGGTTAAC M. avium 

23 AGAATGAGCCTGCGAGTCAGGGACACGTCGCGAGGTTAAC M . int racel lulat 

9 59 AGAATGAGCCTGCGAGTCAGGGACAjgGTCGCGAGGTTAAC M.paratuberc . 

10 46 AGAATGAGCCTGCGAGTCAGGGACATGTCGC3AGGTTAAC M.phlei 

9 72 AGAATGAGCCTGCGAGTCAGGGACATGTCGCGAGGTTAAC M. leprae 

747 AG AATG AG C C T G C GAG T C AG G G AC AT G T C G C 3 AG G T T AAC M.gastri 

69 0 AGAATGAGCCTGCGAGTCAGGGACATGTCGC3AGGTTAAC M. Jcansasii 

3132 AGAATGAGCCTGCGAGTCAGGGACATGTCGCgjAGGTTAAC M. smegmatis 
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atttaggtgcagcgttgcgtggttcaccpcggaggtagag m . 

ATT TAG G T G C AG C G T^G c[fi|T GfljT T C [T T A T C G GAG G TAG AG M. 
AT T TAG G T G C AG CGTTGCGTGGTT C AC CIA C G GAG G TAG AG M . 
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ATTTAGGTGCAGCGTTGCGTGfflTTCACC ACGGAGGTAGAG M. gastri 
AT T TAG G TG C AG CGTTGCGTGITT C AC C [ ft C G GAG G TAG AG M . kansasii 
AT T TAG G TG C AG C G T§G c[r|t GfljT T CfT TG C C G GAG G TAG AG M . smegmat is 
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CAGCCAAACTCCGAATGCCG-TGGT[g-TAk AAGCGTGGCA M. leprae 



CAGCCAAACTCCGAATGCCG-TGGTG-TATAp 
CAGCCAAACTCCGAATGCCG-TGGTG-TATA- 



CAGCCAAACTCCGAATGCCG§T^|GgA^^.G@GgGGgft M. smegmat is 
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2082 ACAGCCCAGATCGCCGGCTAAGGCCCCj£^AGCGTGTGCTA m. tuberculosis 
1385 ACAGCCCAGATCGCCGGCTAAGGCCCCfTAAGCGTGTGCTA M. avium 
1385 ACAGCCCAGATCGCCGGCTAAGGCCCCT AAGCGTGTGCTA M.paratuberc . 
14 79 ACAGCCCAGATCGCCGGCTAAGGCCCCT AAGCGTGTGCTA M. 
1401 ACAGCCCAGATCGCCGGCTAAGGCCCCT AAGCGTGTGCTA M. 
117 5 ACAGCCCAGATCGCCGGCTAAGGCCCC A AAGCGTGTGCTA M. 
1118 ACAGCCCAGATCGCCGGCTAAGGCCCC A AAGCGTGTGCTA M. 
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C T C AAG C AC AC C G C CG AAG C CG C G G C AC AT T C A T C T T - T A 
CTCAAGCACACCGCCGAAGCCGCGGCA CATf rCATCTT-TA 
CTCAAGCACACCGCCGAAGCCGCGGCA p--AT CAp|c|c|T T TG 
C T C AAG C AC AGC G C C G AAG CC G C G G C AC ATfljc AC C T T|c|t|a 

ctcaagcacaccgccgaagccgcg0caf 
ctcaagcacaccgccgaagccgcg[aca- 
@tcaagcacaccgccgaagccgcgg§a[ 
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-ggtgggtgt tgggtaggggagcgtccctcattcagcgaag m 

cggtggatgtgggtaggggagcgtccc0cattcagcgaag m 

cggtgg|a|tgtgggtaggggagcgtcccccattcagcgaag m 

TGG^GGTGTGGGTAGGGGAGCGTCCgG|CATgcgGgGAAG M. phlei 

GGGTGG^TGTGGGTAGGGGAGCGTgcCTCATTCAGCGAAG M. leprae 

AGGT^--^TGGGTAGGGGAGCGTCCCTCATTCAGCGAAG M.gastri 

a|ggt| TGGGTAGGGGAGCGTCCCTCATTCAGCGAAG M. Jeans as ii 

TT l TGGGTAGGGGAGCGTCC [TG-| ATgc|G|GfllGAAG M . smegmat is 
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CrT-CCGGGTGACCGGTGGTGGAGGGTGGGGGAGTGAGAAT 
OT-CCGGGTGAfflCGGTGGTGGAGGGTGGGGGAGTGAGAAT 
CcbcCG@GTGA[ljcGGTGGTGGAGGGTG@GGGAGTGAGAAT 
CCTCCGGGT@ACCGGTGGTGGAGGGTGGGG§AGTGAGAAT 



CQGCCGGGTGACCGGTGGTGGAGGp 
cfTGCCGGGTGACCGGTGGTGGAGGP 



TGGGGGAGTGAGAAT 
TGGGGGAGTGAGAAT 
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2359 GCAGGCATGAGTAGCG^3U\GGCAAGTGAGAACCTTGCCC M. tuberculosis 

1662 G C AG G CAT GAG TAG C G A T AAG G C AAG T G AG AAC C T T G CCC M. avium 

1662 GCAGGCATGAGTAGCGAT AAGGCAAGTGAGAACCTTGCCC M.paratuberc. 

17 56 GCAGGCATGAGTAGCGAT AAGGCAAGTGAGAACCTTGCCC M. phlei 

1680 GCAGGCATGAGTAGCGAT AAGGCAAGTGAGAACCTTGCCC M. leprae 

1442 G C AG G CAT GAG TAG C G A T AAG G C AAG T G A G AAC C T T G C C C M.gast ri 

1385 GCAGGCATGAGTAGCGAt|aaGGCAAGTGAGAACCTTGCCC M. kansasii 

3 8 36 G C AG G CAT GAG TAG C G AfT T]AG G C AAG T GAG AAC C T T§C C C M. smegmatis 
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CGCCCGTGATGAATCA-GCGGTACTAACCACCCAAAACCG M.gast ri 
CGCCCGTGATGAATCA-GCGGTACTAACCACCCAAAACCG M- kansasii 
3996 CG@CC@TGA(ljGAATCA-GCGGTACTAACCA@CCAAAACCg M. smegmatis 
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ggctgcgtggga0cttcgctggtagtagtcaagca atggg m . 
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FgJggtagtagtcaagcga t ggg m. 
ftggtagtagtcaagcgatggg m. 



GGCTGCGTGG&GCCTTCGCTGGTAGTAGTCAAGCGATGGG m. 

ggctgcgtgg|agccttcgctggtagtagtcaagcgatggg m. 

GGCTGC@TGGGAgCTTCGgTGGTAGTAGTCAAGCGA[ljGGG M . 

1 1 1 1- 

1690 1700 1710 1720 

-GTGACGCAGGAAGGTAGCCGTACCAGTCAGTGGTA^gt- M. 
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19 74 - CTGGGGCAAGCC CGTAG 



SGTAGGfl^flnr,c:flaTnf;r,raan'?rnr,T M. tuberculosis 



HAGAGCGATAGGCAAATCCGT M. avium 

l _jAG AG C G AT AG G C AAAT CC G T M . paratube re . 

2063 -C@GGGG§AA§CC T GTAGGG@GAG@GATAGGCAAATCCGT M.phlei 

1995 - CTGGGGCAAGCC C GT AG GG AG AGCG AT AGGCAAATCCGT M. leprae 

1755 -CTGGGGCAAGCC AGTAGGGAGAGCGATAGGCAAATCCGT M.gastri 

1698 - CTGGGGCAAGCC flGTAGGGAG AGC GATAGGCAAATCCGT M.kansasii 

414 9 - C§G G^gQaAG C C[I]G TAG G G AG[rCP]G AT AG G§AAATCC G T M.smegmatis 
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2908 flGGGGdACCGGAATA^Tr^ar-arrrTTnrr^Tr^r^r-r M. tube rculosis 
^o^o HcCGGAATABcGTGAACACCCTTGCGGTGGGAGC M- avium 

CCGGAATAnCGTGA ACA CCCTTGCGGTGGGAGC M.paratuberc . 

, , JcGTGA§^C§CTTGCGG@GG§AGC M.phlei 

2231 AGGGGG^CCGGAATATCGTGAACACCCTTGCGGTGGGAGC M. leprae 
1910 M.gastri 
1934 AGGGGGACCGGAATA0CGTGAACACCCTTGCGGTGGGAGC M.kansasii 
4 38 5 AG G G G G AC CjCA^AT^G|C G TGQA^^C cQt TjS|c G G|CCCA|AG C M.smegmatis 
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3345 AC ICTCGACGCCAGTTGGGGCD GAGTCGTTGTTGAAATACC M. tuberculosis 

284 ACCTCGACGCCAGTTGGGGCGGAGTCGTTGTTGAAATACC M.bovis 

264 5 0C|A.C AlG AC G C C AG T tHgHgHg G A G T C G T T G T T G AAA T AC C M. avium 

3 93 A TACAGACGCCAGTT T G TAT GGAGTCGTTGTTGAAATACC M. intracellular 

2645 p C A.C A G ACG CC AG T T T G[iJg|i G GAG TCGTTGTT G AAAT AC C M.paratuberc. 

2 73 7 |g|C TCG|GACGCCAGTT|gGGG T GGAGTCGTTGTTGAAATACC M.phlei 

2668 AcfljTCGACGCgAGTTGGGGtTjGGAGTCGTTGTTGAAATACC M. leprae 

1910 M.gastri 

2372 acctcHacgccagttggggHggagtcgttgttgaaatacc M.kansasii 

4822 ^C tTCAq ACGCCAGT|GT]GGGfI1GGAGTCGTTGTTGAAATACC M.smegmatis 
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ACTCTGATCGTATTGG A CA C CTAAC 3 TCGAACCCT - T ATC M. intracellulars 
ACTCTGATCGTATTGGyCAHcTAAC|G|TCGAACCCT[-TATC M.paratuberc . 
ACTCTGATCGTATTGGGC^CTAACCTCG^CClG|TG|GATC M.phlei 
ACTCTGATgGTATTG^CATCTAACCTCGAACcHTfiTjATC M. leprae 

M.gastri 

ACTCTGATCGTATTGG@CA0CTAAC§TCGAACCCTGAATC M. kansasii 
ACTCTGATCGTATTGGGC@TCTAACCTCG§ACC|T^ATC M. smegmatis 
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3425 GGGTTTAGb GACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. tuberculosis 
364 GGGTTTAGGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M.bovis 
2724 GGGTTSASGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. avium 
4 72 GGGTTCACGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M . int race 1 lul are 
2724 GGGTTCAgGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M.paratuberc 
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GGTTyAGGGACAGTGCCTGG@GGGTAGTTTAACTGGGGC M.phlei 
gGGTTTAGGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. leprae 
_ . M.gastri 

GGGTTCAQGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. kansasii 
4902 §GGTTyAGGGACAGTGCCTGG@GGGTAGTTTAACTGGGGC M.smegmatis 
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3864 AGTACGAGAGGACCGGGACGGACGAACCTC UGGTGCt ^CCA M.tubercul 

3163 AGTACGAGAGGACCGGGACGGACGAACCTCTGGTRTACCA M. avium 

3163 AGTACGAGAGGACCGGGACGGACGAACCTCTGGTATACCA M.paratuberc 

3256 AGT AC GAG AG G AC C G G G AC G G AC G AAC C T C T G G T AT AC C A M.phlei 

3187 AGTACGAGAGGACCGGGACGGACGAACCTCTGGT^tJaCCA M. leprae 
1910 M.gastri 

2891 AG T AC GAG AG G AC C G G G AC G G AC G AACC T C T§G TG C AC C A M. kansasii 

5342 AG T AC GAG AG G AC C G G G AC G G AC G AAC C T C TGG T^vfjACC A M.smegmatis 
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3 ^04 GTTGl|2£S^CAGGGGCACCGCTGGATAGCCACGTTCGdT M. tuberculosis 



320 3 GTTGTCC 
3203 GTTGTCC 
329 6 GTTGTCC 
322 7 GTTGTCgc| 
1910 

2 9 31 GTTGTCCC0CCAGGGGCACCGCTGGATAGC@ACGTTCGG 
5 3 82 GTTGTCCCgjCCAGGGGCAC^GCTGGATAGCCACGTTCGG 



ccaggggcacSgctggatagccacgttcgga 
ccaggggcacgjgctggatagccacgttcgg a 
ccaggggcaccgctggatagccacgttcgga 
ccaggggcaccgctggatagccacgttcgga 



M. avium 
M. paratuberc . 
M. phlei 
M. leprae 
M.gastri 
M. kansasii 
M. smegmatis 
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3944 CAGfSATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M. tuberculosis 

3243 CAGGATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M. avium 

3243 CAGGATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M. paratuberc . 

33 36 CAGGATAACCGCTGAAAGCATCTAAGCGGGAAACCT|CT]TC M. phlei 

3267 CA@GATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M. leprae 



1910 



M.gastri 



2971 CAGGATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M.kansasii 
5422 C AG G AT AAC C G C T G AAAG CATC T AAG C G G G AAAC C T^t]t C M. smegmatis 
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- AG AAC AC G G C |TT C AAT AG G AG ACCTG G AAG C T M. tuberculosis 
-AGAACACGGGTTCAATAGGTCAGACCTGGAAGCT M . bovi s 

- AG ABc AC G G G@t£tg]aT AG G0C AG AC C T G G AAG C T M. avium 

-aga|cJcacgggttc|gataggccagacctggaagct 



-AGATCACGGGfe 
-AGACCACGGGP 



M. 
M. 



T[TG|ATAGG)C|CAGACCTGGAAGCT 
TCgATAG^gCAGACCTGgAgGCg M. phlei 

M. leprae 



mt racellulare 
paratuberc . 



-agaacacgggttc|g|atagg|c 

-AGA@CACGGG@t[tG^TAg£ 



:agacctggaagct 



M.gastri 
M. kansasii 



:AGACCTGGAAGCg M. smegmatis 
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GCGGCGTGCTTAACACATGCAAGTCGAACGGAAA qGTCI 
GCGGCGTGCTTAACACATGCAAGTCGAACGGAAAGGTCTC 
G CGGCGT^Jc T T AAC AC AT G C AAG TC G AAC G G AAAG G0C T C 
t| T 



E 



]ttaacacatgcaagt§gaacggaaagacc@c 



gcggcgtgcttaacacatgcaagtcgaacggaaaggcctc 
gcggcgtgcttaaca@atgcaagtcgaacggaaagg|gc@c 
gcggcgtgcttaacacatgcaagtcgaacggaaaggtctc 
0cggcgtgcttaacacatgcaagtcgaacggaaaggtctc 
gcggcgtgcttaacacatgcaagtcgaacggaaaggtctc 
gcggcg tg c t t aac ac at g c aag t c g aac g g§aag g^^t c 
| I gtgcttaacacatgcaagtcgaacggaaaggtctc 



M. tuberculosis 
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M . av i um 
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90 100 110 120 

42 T TCG dRCTTh CTCGAGTGGCGAACGGGT M 

181 T TCGGAGATACTCGAGTGGCGAACGGGT M 

79 T TCGGAGATACTCGAGTGGCGAACGGGT M 

32 T TCGG§G-TACTCGAGTGGCGAACGGGT M 

7 9 T TCGGAGGTACTCGAGTGGCGAACGGGT M 

42 t tcgg|g|g|g|tactcgagtggcgaacgggt M 

8 0 T jAAAAAATCTTTTl T ffAl GAGATACTCGAGTGGCGAACGGGT M 

41 T TCGGAGA0ACTCGAGTGGCGAACGGGT M 

42 T TCGGAGa|c|aCTCGAGTGGCGAACGGGT M 

80 g 

36 T 



- | [ G^GgTAC^ICGAGTGGCGAACGGGT M 

-TCGGAGATACTCGAGTGGCGAACGGGT M 
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130 140 150 160 

GAGTAACACGTGG dTGh TCTGCCCTGCACTTC-GGGATAA M. 

GGGATAA M, 
GGGATAA M. 



GAGTAACACGTGGGTGATCTGCCCTGCACTTC- 



GAGTAACACGTGGGCAATCTGCCCTGCACTTC 
GAGTAACACGTGGGCAATCTGCCCTGCACTTC- GGGATAA M, 
G AGT AAC ACGTGGGC A AT CT[S]CCCTGCACTTC- GGGATAA M, 
GAGTAACACGTGGG|CAATCTGCCCTGCACTTC- GGGATAA M, 
GAGTAACACGTGGGTjA ATCTGCCCTGCACTTC@GGGAT7\A M , 
GAGTAACACGTGGGCA AT CTGCCCTGCACjScjc- GGGATAA M, 
GAGTAACACGTGGGCA AT CTGCCCTGCACAqC- GGGATAA M. 
GAGTAACACGTGGGTfa AT CTGCCCTGCACPjTC- GGGATAA M, 
G AG TAACACGTGGGSGATCTGCCCTGCACTTC- GGGATAA M, 
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170 180 190 200 

GCCTGGGAAACTGGGTCTAATACCGGATAGGA db™CGGGA M . tuberculosis 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCACGGGA M. bovis 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCfflc^AlGA M. avium 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCrTTAG|] M. intracellulare 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACC[ljcjAAGA M.paratuberc . 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCACrTGB M . sc ro f ul aceum 
GCgTGGGAAACTGGGTCTAATACCGGATAGGAC^CAAGG M . leprae 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCACTTG3 M. leans as ii 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCACtJg|g| M. gast ri 
GCCTGGGAAACTGGGTCTPlATACCG@ATAGGACCACa|gGA 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCACGGGA 



M.gordonae 
M.marinum 
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210 220 230 240 

!sbcatgtcttgtggtggaaa( 3cgctttagh ggtgtgggat m. 
tgcatgtcttgtggtggaaagcgctttagcggtgtgggat m , 
3gcatgtcttE 



|TGGTGGAAAGC 
ClGCATGTCTTfTAlGGTGGAAAGC — 



CGCATGTCTTdTGGTGGAAAGC-TTTT 



cgcatg§cttgtggtggaaagc 
cgcatgtcttgtggtggaaagc 
cgcatgBcttgtggtggaaagc 
cgcatggcttgtggtggaaagc 
ca]catgtcSt§tggtggaaagc 



TjTTTpAjCGGTGTGGGAT M. 

tttt|gcggtgtgggat M, 



T^I]CATGTc|qTGTGGTGGAAAGp-[CTTT[I1GCGGTGTGGGAT M 



GCGGTGT@G@AT M. 



TTTTGCGGTGTGGGAT M, 

-tttttgcggtg|ca|ggat M, 

TTTTGCGGTGTGGGAT M, 
TTTTGCGGTGTGGGAT M , 
TVrTTl-GCGGTGTGGGAT M . 



tuberculosis 

bovis 
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int race 1 lul are 
paratuberc . 
scrof ulaceum 
leprae 
kansasii 
gast ri 
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, intracellulare 
, paratube rc . 



189 (^a|3CCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT m 

328 GAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT m 

22 4 gBgcccgcggcctatcagcttgttggtggggtgacggcct m 

176 gggcccgcggcctatcagcttgttggtggggtga@ggcct m 

22 4 gsgcccgcggcctatcagcttgttggtggggtgacggcct m 

18 7 GGGCCCGCGGCCTATCAGCT0GTTGGTGGGGTGA@GGCCT M . sc ro f ul ace um 

239 GGGCCCGCGGCCTATCAGCT^TT@GTGGGGT§ACGGCCT M. leprae 

186 GGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT M. kansasii 

18 7 GGJGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT M. gast ri 

221 GGHCCCGCGGCCTATCAGCTTGTTGGTGGGGTGA@GGCCT M.gordonae 

181 G@GCCCGCGGCCTATCAGCTTGTTGGTGGGGT§ACGGCCT M.marinum 
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aaacctctttcaccatcgacgaaggtccgggtlgf ctcgg 
aaacctctttcaccatcgacgaaggtccgggttctctcgg 
aaacctctttcaccatcgacgaaggtccgggttFi|tctcgg 
aaacctctttcaccatcgacgaaggtccgggttttctcgg 
aaacctctttcaccatcgacgaaggtccgggtt i tct0gg 



AAACCTCTTTCACCATCGACGAAGG ^TjcK- — CTlTfTGTlGG 

3TC§GC 



:ctHg 



aaacctctttcaccatcgacgaaggtcgggg^aljtctcgg 
aaacctctttcaccatcgacgaaggtccgggttctctcgg 
aaacctctttcaccatcgacgaaggtccgggttctctcgg 
aaacctctttcaccatcgacgaaggtccgggttJi 
aaacctctttcaccatcgacgaaggt@cgggtt[i 
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TCTCATGTTGCCAG QACGTAATGGlfe GGGACTCGTGAGAG M. 
TCTCATGTTGCCAGCACGTAATGGTGGGGACTCGTGAGAG M . 



TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG 
TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG 
TCTCATGTTGCCAGCGGGTAATGCAGGGGACTCGTGAGAG 
TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGAGAG 



tctcatgttgccagcacgtaatggtggggactcgtgagag 
tctcatgttgccagc|gg|gt7^tgE3ggggactcgtgagag 
tctcatgttgccagc3ggtaatgccggggactcgtgagag m, 
tctcatgttgccagcgglgtaatgccggggactcgtgagag m 



TCTCATGTTGCCAGCACGTAATGGTGGGGACTCGTGAGAG M 
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1189 CAATGGCCGGTACAAAGGGCTGCGATGCc dcGh GGTTAAG M, 
1328 CAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGTTAAG M 

122 4 caatggccggtacaaagggctgcgatgccg^pIaggttaag M 

117 6 caatggccggtacaaagggctgcgatgccgc^aggttaag m 
1218 caatggccggtacaaagggctgcgatgccg(taaggttaag m 
1184 caatggccggtacaaagggctgcgatgccgcIaaggttaag m 
1239 caatggccggtacaaagggctgcgatgccgcyaggttaag m 

118 6 caatggccggtacaaagggctgcgatgccgcgaggttaag m 
118 7 caatggccggtacaaagggctgcgatgccgcgaggttaag m 
122 0 caatggccggtacaaagggctgcgatgccgcgaggttaag m 
1181 caatggccggtacaaagggctgcgatgccgcgaggttaag m 
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1290 1300 1310 1320 

1229 CGAAT dcTTA"At U\GCCGGTCTCAGTTCGGA r JcbGGGTCT M. 

1368 CGAATCCTTA- AAAGCCGGTCTCAGTTCGGATCGGGGTCT M. 

12 64 CGAATCCTTfrr|AAAGCCGG@CTCAGTTCGGAT5|GGGGTCT M. 

1216 CGAATCCTT TTAAAGCCGGTCTCAGTTCGGATTGGGGTCT M. 

125 8 CGAATCCTT TT AAAGCCGG§CTCAGTTCGGAT[I]GGGGTCT M, 

1224 CGAATCCTT TT AAAGCCGGTCTCAGTTCGGATCGGGGTCT M. 

1279 CGAATCCTT TTAAAGCCGGTCTCAGTTCGGATCGGGGTCT M. 

122 6 CGAATCCTT TT AAAGCCGGTCTCAGTTCGGATCGGGGTCT M, 

1227 CGAATCCTT TT AAAGCCGGTCTCAGTTCGGATCGGGGTCT M. 

12 60 CGAATCCTT TT]AAAGCCGGTCTCAGTTCGGATCGGGGTCT M. 

1221 CGAATCCTT[lj-- AAAGCCGGTCTCAGTTCGGATCGGGGTCT M. 
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1330 1340 1350 1360 

1268 GCAACTCGACCCCgjTGAAGTCGGAGTCGCTAGTAATCGCA M. 
1407 GCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCA M. 
1304 GCAACTCGACCCC0TGAAGTCGGAGTCGCTAGTAATCGCA M. 

125 6 gcaactcgacccoatgaagtcggagtcgctagtaatcgca M. 
129 8 gcaact^|gaccc^a|tgaagtc'ggagtcgctagtaatcgca m. 
12 64 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
1319 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
12 66 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
1267 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
1300 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
1260 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
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12 8 TTCCGAACCCGGAAGCTAAGCCTGCCAGCGCCGATGATAC M . tube rculosis 

3 9 tSccgaacccggaagctaagcctgccagcgccgatgatac M . bovi S 

41 TCCCGAACCCGGAAGCTAAGCCTGCCAGCGCCjA|ATGATAC M.phlei 
3559 TRCCGAACCCGGAAGCTAAGCCTG@CAGCGCCGATGATAC M. leprae 
5743 TgCCGAACCCGGAAGCTAAGCCTGCCAGcQcCGATGATAC M. smegmatis 
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tgcccctccgggIg - - 
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TGGAAAAGTAGGACACCGCCGAAC M. tuberculosis 
TGGAAAAGTAGGACACCGCCGAAC M . bo V i S 
TGGAAAAGTAGGACACCGCCGAAC M . phle i 
TGGAAAAGTAGGACACCGCCGAAC M. leprae 
5782 T@CCc[ljTycgGGg TGGAAAAGTAGGACACCGCCGAAC M. smegmatis 
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382 GGGAGCTGTCAACCGAG ClATTfe ATCCGAGGATTTCCGAAT M. 

3 82 GGGAGCTGTCAACCGAGCATTGATCCGAGGATTTCCGAAT M. 

10 53 gggagctgtcaaccgagc|g|t|g|gatccgaggatttccgaat M. 

4 67 GGGAGCTGTCAACCGAGCGT3GATCCGAGGATTTCCGAAT M. 
3 92 GGGAGCTGTCAACCGAGC G T 3G ATCCGAGGATTTCCGAAT M. 
167 GGGAGCTGTCAACCGAGCGT3GATCCGAGGATTTCCGAAT M. 
110 GGGAGCTGTCAACCGAGC GTgG ATCCGAGGATTTCCGAAT M. 
2 5 48 GGGAGCTGTCAACCGAGCgTTG ATCCGAGGATTTCCGAAT M. 
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4 62 GAATATATAGGGTGCG 
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- GG AG CJ3^ACGCGGGGAAGTG AAA M . avium 



GGAGGTAACGCGGGGAAGTGAAA M. paratuberc . 
ggaggSaacgcggggaagtgaaa m .tube rculo s i s 

GG§GG3AACGCGGGGAAGTGAAA M. phlei 

GGAGGGAACGCGGGGAAGTGAAA M. leprae 

GGAGG3AACGCGGGGAAGTGAAA M.gastri 

GGAGG3AACGCGGGGAAGTGAAA M. kansasii 

2628 G AAT AT AT AG G |C G lj cfl|- G G |g[g GjGjAACG C G G^G AAG T G AAA M.smegmatis 
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g aat at at ag g|c g t t]g - 
gaatatatagggt|tJcg- 
gaatatatagggtgcg- 
gaatatatagggtgcg- 



250 260 270 280 

541 -GTCAGTAGTGGCGAGCGAJ lC-CGGAACA-Gb CTAAACCG 
5 41 - GTCAGTAGTGGCGAGCGAAC- CGGAACA— GGCTAAACCG 

1212 -g^a|agtagtggcgagcgaac|g[cggaaca-ggctaaaccg 

62 6 -GTCAGTAGTGGCGAGCGAaFaQGG. " 

5 51 - Gp A|AG TAG T G G C G AG C G AAQG T^G G. 

32 6 -GTCAGTAGTGGCGAGCGAACGpGGAACAfflGGCTAAACCG 

2 69 - GTCAGTAGTGGCGAGCGAAC G CGGAACA T GGCTAAACCG 



2 7 06 I^gtigIagtagtggcgagcgaacIaIcggaIggIa 



IGGCTAAACCG 
T GGCTAAACCG 



M. avium 

M. paratuberc . 

M. tuberculosis 
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M. leprae 

M. gast ri 

M . kansasii 



TJGGCTAAAC0G M . smegmat i s 
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290 300 310 320 

CAT dGACAK cCGGGTAGGGGTTGTGTGTGCGGGGT M. avium 
CATG-CATGGACAACCGGGTAGGGGTTGTGTGTGCGGGGT M.paratuberc . 



|G— CATGG] 
TG-CATGfTGA' 
CA^-CATGbc 

ca cJg- catggIgt 
c aqg - cat g g| 

2 7 45 gATG@CATG^GA 




.CCGGGTAGGGGTTGTGTGTGCGGGGT M. tuberculosis 

ccSggt§ggggttgtgtgtgcgg5]gt M . ph le i 

£^GGTAGGGGTTGTGTGTGCGG|i|gT M. leprae 

.CCGGGTAGGGGTTGTGTGTGCGGGGT M . g ast r i 

.CCGGGTAGGGGTTGTGTGTGCGGGGT M. kansasii 

CCGGGTAGGGGTTGTGTGTGCGGGGT M . smegmat i s 
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tgtgg< jattgatatg| rctcagc |tctacctggctgaggh gg 
tgtgggattgatatgtctcagctctacctggctgagg-gg 
tgtggga|g^gatatgtctcagc[g 1ctac cBggc tga g ^-g g 

T G T G G G pC C TG [t|g1t G T cRc aHc Ig T C C G| c|c|g G ClG ATj G G|C A|G 
TGTGGGATTG|gTATGTCTCAyCTCTACCTGGgTGAGG-GG 
TGTGGGAT0GATA0GTCTCAGCTCTACC0GGCTGAGG-GG M.gastri 
TGTGGGATCGATACGTCTCAGCTCTACCCGGCTGAGG-GG M. kansasii 



2785 TGTGGGApC 
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656 TAGTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGG^ M. avium 

656 TAGTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGGAC M. par atube rc . 

1327 §AGTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGGA|t| M. tuberculosis 

742 TAGT^AgAAAG^AG^GTGGTTAG^GAAGTGGCCTGGGAT M.phlei 

668 TAGTCAGAAAGTGyCGTGGTTAGCGGAA@TGGCCTGGGAT M. leprae 



443 
386 



CAGTCAGAAAGTGTCGTGGTTJ 
CAGTCAGAAAGTGTCGTGGTTJ 



\CGGAAGTGGCCTGGGAT M.gastri 
^CGGAAGTGGCCTGGGAT M. kansasii 



2 82 3 gAGT§AGAAA@TGT@GTGGTTAGCGGAA@TGGC@TGGGAtlj M. smegmatis 
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GGCCCE CCGTAGACGGTGAGAGCCCGGTACGCGAAA-ACC M. avium 
GGCCCGCCGTAGACGGTGAGAGCCCGGTACGCGAAA-ACC M.paratuberc . 
cfflG C C G TAG AC G G T G AG AG CC C G G T AC G C G AAA- AC C M. tuberculosis 

ctgccgtag^ggtgagagcccgS^acQcgaaa- 
ggcctgccg tag ac g g t g ag ag cc c§g t ac g c g aaa- 

G gHc T G C C G TAG AC G G T G AG AG C C C G G T AC gHg AAA- 
GGTCTGCCG TAG AC G G T G AG AG C C C G G T AC G T G AAA- 



-ACC M.gastri 
_ -ACC M. kansasii 

2863 G G C c[rclc C G TAG AC G G T GAG AG CC C G G T AC g[i]g AAA- AC C M . smegmat is 



-AC@ M.phlei 
-§CC M. leprae 
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450 460 470 480 

CGGCACCTGCC HTATATCAACA*b cCGAGTAGCAGCGGGCC M. avium 

CGGCACCTGCCTTATATCAACACCCGAGTAGCAGCGGGCC M.paratuberc . 

1406 CG GCA CCTGC CTR G |TATCAAf fT|cCCGAGTAGCAGCGGGCC M . tube rculosis 

820 [l|G |CTG[ CcHGCfrGfT bACAGG- -TCCCGAGTAGCAGCGGGCC M.phlei 

TJGGCACCTGCCTT g|TATCAA|TT CCCGAGTAGCAGCGGGCC M. leprae 

CGGCACCTGCCTT3TATCAATTCCCGAGTAGCAGCGGGCC M. gast ri 

CGGCACCTGCCTT 3 TATCAATT CCCGAGTAGCAGCGGGCC M. kansasii 
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522 
465 



2902 CG^[c|gt]ctg[i]ctt |gATGGTGTt] ccCGAGTAGCAGCGGGCC M.smegmatis 



570 580 590 600 

855 GAGGGAATGGTGAAAAGTACCCCGG( jAGGG-AGTGAAAlt 3L M. avium 

8 5 5 GAGGGAATGGTGAAAAGTACCCCGGGAGGG-AGTGAAATA M.parat ube rc 
1526 GAGGGAATGGTGAAAAGTACCCCGGGAGGG^AGTG 

9 3 7 GAGGGAAT§GTGAAAAGTACCCCGGGAGGG- AGTG. 

867 gagggaatggtgaaaagtaccccgggagggBagtgaaata M. leprae 

642 GAGGGAATGGTGAAAAGTACCCCGGGAGGGSAGTGAAaSa M.gastri 
58 5 GAGGGAATGGTGAAAAGTACCCCGGGAGGGGAGTGAAA3A M. kansasii 
3022 GAGGGAATGGTGAAAAGTACCCCGGGAGGG3AGTGAAAGA M.smegmatis 



1A M. tuberculosis 
A M.phlei 



Figure 4C 



19/31 



610 



620 



630 



640 



8 94 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCC TTCCT M. avium 

8 94 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCTCCT M. paratuberc . 
1566 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCTCCT M. tuberculosis 
976 GTACCTGAAACCGTGTGCCTACAATCCGTCA§AGCC^CT M.phlei 

9 07 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCTcBt M. leprae 
682 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCcBcfTT M.gastri 
625 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCCCTTT M. kansasii 
3062 GTACCTGAAACCGTGgGCgTACAATCCGTCAGAGCqClj^ M.smegmatis 



650 



660 



670 



680 



934 

934 

1606 

1016 

947 

722 

665 

3102 



C GTS^b GTGATGGCGTGCCTTTTGA M. avium 

C GTGGGGTGATGGCGTGCCTTTTGA M. paratuberc - 

fTT TCCTCTCCGGAG GA[G|GlGHGGTGATGGCGTGCCTTTTGA M. tuberculosis 

cjrij |3ta| gtggggtgatggcgtgccttttga M.phlei 

T GTGGGGTGATGGCGTGCCTTTTGA M. leprae 

ij GTGGGGTGATGGCGTGCCTTTTGA M.gastri 

C GTGGGGTGATGGCGTGCCTTTTGA M. kansasii 

[ACGTGTt GTGGGGTGATGGCGTGCCTTTTGA M. smegmatis 



690 700 710 720 

959 agaatgagcctgcgagtcaggg acacgtcgcgK ggttaac m. 
2 3 agaatgagcctgcgagtcagggacacgtcgcgaggttaac m. 
959 agaatgagcctgcgagtcagggacacgtcgcgaggttaac m. 



avium 

int race llul are 
paratuberc . 



1646 AGAATGAGCCTGCGAGTCAGGGACATGTCGCAAGGTTAAC M. tuberculosis 

4 AG AAT GAG C C T G C G AG T C AG G G AC A T G T C G C|a|aG G TT AAC M.bovis 

10 46 AG AAT GAG C C T GC G AG T C AG G G AC A T G T C G C GAG G TT AAC M.phlei 

972 AGAATG AGCCTGCGAGTCAGGGACA T GTCGCGAGGTTAAC M. leprae 

7 4 7 AGAATG AGCCTGCGAGTCAGGGACA I GTCGCGAGGTTAAC M.gastri 

690 AG AAT G AGCC TGCG AG TCAGGGACAT GTCGCGAGGTTAAC M. kansasii 

3132 AG AAT GAG C C T G C GAG T C AG G G AC A T G T C G C GAG G TT AAC M.smegmatis 
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3212 



C dCATCCCCTTTGGG GTGf TAGTGGCGTGT 

CGCATCCCCTTTGGG GTGTAGTGGCGTGT 

CGCATCCCfljTTTGGG GTGTAGTGGCGTGT 



CGIATCftCGCG|T| 
CGTATC3CGCG 



CGACCCACACGCGCATACGCGCGTGTGAATAGTGGCGTGT M 

C G AC cjcft C(ACG C]G C AT AC G C G CG T G T g|aA|T AG TGGCGTGT M.bovis 

CG ijATCC AACdTG T lj - [GGGGTTGl GTGTAGTGGfljGTGT M.phlei 

CGTATcSc|g|t|gTGa|gCGT| GTGTAGTGGCGTGT M. leprae 



tKaG 

qqAG 



GCGT 



M . a v i um 

M. int race llul are 
M. paratuberc . 
tuberculosis 



-GTGTAGTGGCGTGT M.gastri 
-GTGTAGTGGCGTGT M.Jcansasii 



AGfCGT j 

C g[i|aT C C^fc tACAA| G fiG T G TG T G| GTGTAGTGGCGTGT M. smegmatis 



1050 



1060 



1070 



1080 



1307 CAGCCAAACTCCGAATGC dG-TGGTG-TAAAAGCb TGGCA M. avium 

1307 CAGCCAAACTCCGAATGCCG-TGGTG-TAAAAGCGTGGCA M . par atube rc . 

2005 CAGCCAAACTCCGAATGCCG-TGGTG-TAPAAGCGTGGCA M. tuberculosis 

1401 C AG C C AAAC T C C G AAT G C C g[a|t |AAG -|— T(^AAAGfl]G T G G C A M.phlei 

1323 CAGCCAAACTCCGAATGCCG-TGGTg-TAAAAGCGTGGCA M. leprae 

1098 CAGCCAAACTCCGAATGCCG-TGGTG-TA5]aRgCGTGGCA M.gastri 

1041 CAGCCAAACTCCGAATGCCG-T GGT G"Ta}tA-|gcgtgGCA M.kansasii 

34 8 6 CAGCCAAACTCCGAATGCCG§T^§G^AA^G@GgGG^ M - sme gmat i s 



1425 
1425 
2122 
1519 
1441 
1215 
1158 
3606 



1170 



1180 



1190 



1200 



AG T G G AAAAG G AT G T G lT AG T C G C AGk - G AC AAC C AG GAG G M. 
AG T G G AAAAG GAT G T G TAG T C G C AG A- G AC AAC C AG GAG G M . 



agtgg§aaaggatgtgBagtcgc; 
agtggaaaaggatgtgcagtcg 
agtggaaaaggatgtgcagtcgc 



avium 

par atube rc . 



-GACAACCAGGAGG M. tuberculosis 
G A0G AC AAC C AG G AG G M.phlei 
- GACAACCAGGAGG M. leprae 
AG T G GlGlAAAG GAT G T GjCjA G T C G C AG A- G AC AAC C AGG AG G M.gastri 
AGTGG|g|aAAGGATGTG C AGTCG C AG A- GACAACCAGGAGG M. kansasii 
AG T G G AAAAG G A TG T G|a|aG T C G C AG A§G A§AAC C AG GAG G M. smegmatis 



Figure 4E 



21/31 



1250 1260 1270 1280 

1504 CTCACTGGTCAAGTGAT ^ATGCGCCfr ATAATGTAGCGGGG m. 

15 04 ctcactggtcaagtgattatgcgccgataatgtagcgggg m. 
2201 ctcactggtcaagtgatt0tgcgccgataatgtagcgggg m. 
15 98 ctcactggtcaagtgattstgcgc@gataatgtagcgggg m. 
1520 ctcactggtcaagtgatt3tgcgccgataatgtagcgggg m. 
12 9 4 ctcactggtcaagtgatt3tgcgccgataatgtagcgggg m . 
12 3 7 ctcactggtcaagtgatt3tgcgccgataatgtagcgggg m. 

3 686 §TCACTGGTCAAGTGATT|g|tGCGCCGATA§TGT§GCGGGG M. 



avium 

paratuberc . 

tube rculos is 

phlei 

leprae 

gast ri 

kansasii 

smegmatis 



1290 1300 1310 1320 

1544 C T C AAG C AC ACC G C C G AAG C C G C G G C AC AT lT CAT C T T - T A M 

15 44 CTCAAGCACACCGCCGAAGCCGCGGCACATTCATCTT-TA M 

22 41 ctcaagcacaccgccgaagccgcggca catB caBcttBtH M 

163 8 CT C AAGCAC ACCGCCGAAGCCGCGG CA f--Af rCA G cffir T t|g[ M 

15 60 CT C AAGCAC ACCGCCGAAG CCGCGG C ACATTCA C CTT C TA M 

13 3 4 CTCAAGCACACCGCCGAAGCCGCG0CAI — ~ — |ACCbC-HA 

12 7 7 CTCAAGCACACCGCCGAAGCCGCGpJcAj WqcIgC 

3726 



HtCAAGCACACCGCCGAAGCCGCG^a I — GCj CA|A|c|GfTf^Tp| 



. avium 

. paratuberc . 
. tube rculos is 
. phle i 
. leprae 
. gastri 
. kansasii 
. smegmatis 



1330 1340 1350 1360 

CGGTGGAI TGTGGGTAGGGGAGCGT 1CCCCC ATTCAGCGAAG M. 



CGGTGGATGTGGGTAGGGGAGCGTCCCCCATTCAGCGAAG 

GGTGGl 
flGGlCTte 



TGTGGGTAGGGGAGCGTCCCfflcATTCAGCGAAG 
TGTGGGTAGGGGAGCGTCCTGCAT§C§G@GAAG 
G|GGT GGATG TGGGTAGGGGAGCGTfl]cc|lCATTCAGCGAAG 
TGGGTAGGGGAGCGTCCCTCATTCAGCGAAG 
TGGGTAGGGGAGCGTCCCTCATTCAGCGAAG 
TGGGTAGGGGAGCGTCCgGJATgc§G@GAAG 



AGGT 

a |ggt| 

TT 



avium 

paratuberc . 

tuberculosis 

phlei 

leprae 

gastri 

kansasii 

smegmatis 
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1370 



1380 



1390 



1400 



1623 ICT-CC GGGTGACCGGTGGTGGAGGGTGGGGGAGTGAGAAT M. avium 
1623 CT-CCGGGTGA§CGGTGGTGGAGGGTGGGGGAGTGAGAAT M.paratuberc . 

cjCAlcCGGGTGACCGGTGGTGGAGGGTGGGGGAGTGAGAAT M .tube rculosis 
CCGCCG§GTGA@CGGTGGTGGAGGGTG@GGGAGTGAGAAT M. phlei 
CPT1CCGGGT@ACCGGTGGTGGAGGGTGGGG§AGTGAGAAT M . leprae 



2319 
1716 
1640 
1402 
1345 
3796 



ccgccgggtgaccggtggtggaggf 
ctIgccgggtgaccggtggtggaggf 



TGGGGGAGTGAGAAT M.gastn 
TGGGGGAGTGAGAAT M.kansasii 



c|c G|C C g]a]g T^t]c|ga|g T G G T G GAG G G T Gfl]G G GAG T G AG AAT M. smegmatis 



1530 



1540 



1550 



1560 



17 81 CGATGGACAACGGGTTGATATTCCCGTACCCGTG HATGGG M . avium 

1781 CGATGGACAACGGGTTGATATTCCCGTACCCGTGTATGGG M.paratuberc . 

2 4 7 9 CGATGG ACAACGGGTTGATATTCCCGTACCCGTGT^TGGG M. tuberculosis 

1875 CGATGGACAACGGGTTGATATTCCCGTACCCGTGTATG0G M. phlei 

1800 cgatggacaacgggttgatattcccgtacccgtgt|g|tg[I]g M. leprae 

1562 CGATGGACAACGGGTTGATATTCCCGTACCCGTGT3TGGG M.gastri 

1505 cgatggacaacgggttgatattcccgtacccgtgt|g|tggg M. kansasii 

3956 CGATGGACAACGGGTTGATATTCCCGTACCCGTGTATG@G M. smegmatis 



1821 
1821 
2519 
1915 
1840 
1602 
1545 



1570 



1580 



1590 



1600 



CGTCCCTGATC AATCA-GCGGTACTAACCACCCAAAACCG M. avium 
C G T C C C T GAT G AATC A- G C G G T AC T AAC C AC C C AAAAC C G M.paratuberc . 
C G§C C§T G A§G AAT C A^GCGG T AC T AAC C AC C C AAAAC C G M. tuberculosis 
C G T C C C T GAT G AATC fr CAT T C| T [g]c T AAC C AC C C AAAAC Cfl] M. phlei 
CGBccStGATGAATCA-GCGGTACT^CCACCCAAAACCG M. leprae 
CG C C C 3 T GAT G AAT C A- G C G G T AC T AAC C AC C C AAAAC C G M.gastri 
CGCCCGTGATGAATCA-GCGGTACTAACCACCCAAAACCG M. kansasii 



3996 C G T C CjAjT G AT G AAT C A- G C G G T AC T AAC C aQc C AAAAC c[a] M. smegmatis 



Figure 4G 
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1860 
1860 



1610 



1620 



1630 



1640 



GRT-CG jcCAT-TC CCCTTCGGGGC 3C-GTGGCGATT-CD G M. avium 



GAT-CGACCAT-TCCCCTTCGGGGGC-GTGGCGATT-CGG M.paratuberc . 

GG M.tuberculosis 
GG M.phlei 



2 55 8 GAT-CG^CAjq-TCCCCTTCGGGGG|-TjGTGG 
195 5 G^-CGPfflcF-^CCp^TTCGGGG F-pG TG| 



187 9 GAT-CGACCA': 



1641 GAT-CGATCAC-TCCCCTTCGGGGGW-GTGGAG3TC- 



158 4 GAT-CGATCAC- 



JtCCCCTTCGGGGGC[TATGGAGGTT-CGG M. leprae 



-TCCCCTTCGGGGGC-GTGGAGGTC- 



4035 |ACCGTl GACC pCA^ C [r — | TTCGGGG | — Tj GTGGCGfllT pG'Il GG M. smegmat is 



TGG M.gastri 
TGG M.kansasii 



1650 1660 1670 1680 

1896 GGCTGCGTGC fcACCTTCGCt TGGTAGTAGTCAAGC lAATD GG M. avium 

1896 GGCTGCGTGGGACCTTCGCTGGTAGTAGTCAAGCAATGGG M.paratuberc . 

2594 GGCTGCGTGGG7^|C TTC GCTGGTAGTAGTCAAGCp|A§GGG M. tuberculosis 

198 6 GGCTGCGTGGGACC >3G-| G[rGlGGTAGTAGTCAAGCGATGGG M.phlei 

1917 ggctgcgtgggpJ§cttcgtJtggtagtagtcaagcgatggg M. leprae 

167 7 GGCTGCGTGGfAGCCTTCGCTGGTAGTAGTCAAGCGATGGG M.gastri 

1620 GGCTGCGTGG AGCCTTCGCTGGTAGTAGTCAAGCGATGGG M.kansasii 

4 071 GGCTGC@TGGGACCTTCG@TGGTAGTAGTCAAGC|g|aTGGG M. smegmat is 



1690 



1700 



1710 



1720 



1936 -GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- M. avium 

1936 - G T G AC G C AG G AAG G C AG C C G T AC C AG T C AG TGG T AAT A- M.paratuberc. 

263 4 - GTG ACGCAGGAAGGfflAGCCGTACCAGTCAGTGGTAA@A- M.tuberculosis 

2025 - GTG ACGCAGGAAGG T AGCCGTACCAGTCAGTGGTAATA- M.phlei 

1957 -gtgacgcaggaagg[iJagccgtaccagtcagtggtaata- M. leprae 

1717 -GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- M.gastri 

1660 -GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- M . kansasii 

4111 -GTG AC G C AG G AAG G@AG C C G T AC C^G T C AG TGG T AAT A- M . smegmat i s 



1730 1740 1750 1760 

1974 -CTGGGGCAAGCC fcGTAG—Ab AGCGATAGGCAAATCCGT M. avium 

1974 -CTGGGGCAAGCCCGTAG — AGAGCGATAGGCAAATCCGT M.paratuberc. 

2 672 -CTGGGGCAAGCCSGTAGlGG^GAGCGATAGGCAAATCCGT M.tuberculosis 

2 0 63 - C§G G G Gfl]AA{S|c C[IjG T AG G G QG AgQg AT AG G C AAAT C C G T M.phlei 

1995 - CTGGGGCAAGCCCGTAG GgSg AG CG AT AGGCAAATCCGT M . leprae 

17 5 5 - C TG GGGC AAG CC0GT AG GG AGAGCGATAGGCAAATCCGT M.gastri 

1698 -CTGGGGCAAGCC AGTAG GG AG AGC GATAGGCAAATCCGT M. kansasii 

414 9 -cgGGgG@AAGCC[gGTAG|GG^Ggc^GATAGG@AAATCCGT M. smegmat is 



Figure 4H 
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2051 


CG 


2051 


CG 


2751 


CG 


2141 


CG 


2074 


CG 


1834 


CG 


1777 


CG 


4228 


CG 



-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M. avium 
-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M.paratuberc . 
-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M. tube rculosis 
-AATTCGGTGATCCT@TGCTG@C§AGAAAAGCCTCTA- M. phlei 
-AATTCGGT@A§CCTCTGCTGCCAAGAAAAGCCTCTA- M. leprae 
-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M . g ast r i 
-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M- kansasii 
-AATTCGGTGATCCT@TGCTGCC§AGAAAAGCCTCTA- M . smegmat is 



1850 



1860 



1870 



1880 



M. avium 
M. paratube rc . 
M. tuberculosis 



2089 G C GAG dAC AT AC AC G G C C C G T ACCC C AAAC C AAC AC AG G T 

20 89 G C G AG C AC AT AC ACffjG C C C G T AC CC C AAAC C AAC AC AG G T 

2 7 8 9 G C G AG C AC A^AC AC G G C C C G T AC C C C AAAC C^AC AC AG G T 

2179 GC§AGC§CATACACGGCCCGTACCCCAAACCAACACAGGT M. phlei 

2112 G C GAG C AQA0A^^CG G C CC G T ACC C C AAAC c|g|aC AC AG G T M. leprae 

1872 GCGAGCACA C ACACGGCCCGTACCCCAAACC G ACACAGG M . g a s t r i 

1815 GCGAGCACA^\CACGGCCCGTACCCCAAACc|g|aCACAGGT M. kansasii 

4266 GCGAG§ACATACACGGCCCGTACCCCAAACCAACACAGGT M. smegmatis 



1970 1980 1990 2000 

2208 AGGGG( JCCCGGAATA^ GTGAACACCCTTGCGGTGGGAGC M. avium 

2208 AGGGGGCCCGGAATACCGTGAACACCCTTGCGGTGGGAGC M . paratube rc . 

2908 AGGGGGflcC GGAA TAfl]CGTGA ACA CCCTTGCGGTGGGAGC M . tube rculo s i s 

2298 AGGGGGRCC^AC§TACCGTGA^G^C@CTTGCGGgGG§AGC M. phlei 

2231 AGGGGGgCCGGAATA@CGTGAACACCCTTGCGGTGGGAGC M. leprae 
1910 M.gastri 

1934 AGGGGGHCCGGAATACCGTGAACACCCTTGCGGTGGGAGC M.Jcansasii 

4 38 5 AG G G G G[a|c C jC AC( AT[gg|c G T g[i|a[ag|c cfljT T^C G G |C C C a| AG C M. smegmatis 



2248 
2248 
2948 
2338 
2271 
1910 
1974 
4425 



2010 



2020 



2030 



2040 



GGGA TiTCGGch GCAGAAACCAGTC 3GGTl \GCGACT-GTTTA M.avium 
GGGATTCGGCCGCAGAAACCAGTGGGTAGCGACT-GTTTA M.paratuberc - 
GGG AtHc GgScGCAGAAACCAGTgHgBaGCGACT-GTTTA M. tuberculosis 

ggg|gg t g|gg tggca@aaaccagtg AG g agcgact- gttta M - ph l e i 

GGGATgCGG[ljcGCAGAgACCAGTGyGyAGCGACT-GTTTA M. leprae 

M.gastri 



gggattcggFi]cgcagaaaccagtgNg|? 
g@ga§t§gg[i^gcagaaaccagtg^ 



\GCGACT@GTTTA M. kansasii 
\GCG ACT- GTTTA M. smegmatis 
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2130 2140 2150 2160 

2367 CCGTTAACCcfcaJ--AAGGGTGAAGCGGAGAATTTAAGCCC M 

2 3 67 CCGTTAACCCGT — AAGGGTGAAGCGGAGAATTTAAGCCC M 

3067 CCGTTAACCC GB — AA GGGTGAAGCGGAGAATTTAAGCCC M 

2 4 57 CCGTTAACCC fimrCGGl GGGTGAAGCGGAGAATTTAAGCCC M 

2390 C@GTTAACCCGg — AAGGGTGAAGCGGAGAATTTAAGCCC M - leprae 
1910 M.gastri 

2094 CCGTTAACCCG|c | — AA GGGTGAAGCGGAGAATTTAAGCCC M.Jcansasii 

4 544 CCGTTAACCC PCTTGG| GGGTGAAGCGGAGAATTTAAGCCC M.smegmatis 



avium 

paratuberc . 
tuberculosis 
phlei 



2250 



2260 



2270 



2280 



2485 GTAACGACTT QCCAAC TGTCTCAACCATAGACTCGGCGAA M. avium 

2 485 GTAACGACTTCCCAACTGTCTCAACCATAGACTCGGCGAA M.paratuberc - 

318 5 G T AAC G AC T TCfflc AAC T G T C T C AAC CAT AG AC T C G G C G AA M . tuberculosis 

2 577 G T AAC G AC T T C T C AAC T G TC T C AACC AT AG AC TC G G C G AA M, phlei 

2 50 8 GTAACGACTTCTCAACTGTCTCAACCATAGACTCGGCGAA M. leprae 
1910 M.gastri 

2212 GTAACGACTTCfflCAACTGTCTCAACCATAGACTCGGCGAA M.Jcansasii 

4 663 G T AAC G AC T T C[I]C AAC T G T C T C AAC0AT AG AC T C G G C G AA M . smegmatis 



2370 2380 2390 2400 

2605 GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGACI frTGajr M. avium 

2 60 5 GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGACTTTGAA M. paratuberc . 

3 30 5 GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGACT0TGAA M. tuberculosis 
2 69 7 G§TCG@TACGGTTTGTGTAGGATAGGTGGGAGACT3TGAA M. phlei 

2628 GTTCGGT§CGGTTTGTGTAGGATAGGTGGGAGACT|g|tGAA M. leprae 
1910 M.gastri 

2332 GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGACTBTGAA M.Jcansasii 

4 7 82 G§TCG§TACGGTTTGTGTAGGATAGGTGGGAGACT|g|tGAA M.smegmatis 



Figure 4J 
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2645 

393 

2645 

3345 

284 

2737 

2668 

1910 

2372 

4822 



2410 



GCACAE ACGCCAGTl 



2420 



2430 



2440 



SGAGTCGTTGTTGAAATACC M. avium 



^ACAGACGCCAGTTTGT@TGGAGTCGTTGTTGAAATACC M. intracellular 
GCACAGACGCCAGTTTGTGTGGAGTCGTTGTTGAAATACC M . paratube rc . 

HcE^gacgccagttBg|g|gSggagtcgttgttgaaatacc M. tuberculosis 

£CCTCGACGCCAGTT3GGG|c]gGAGTCGTTGTTGAAATACC M. bovis 
GCl(§GGACGCCAGTTCGGGTGGAGTCGTTGTTGAAATACC M.phlei 
gcrrCGACGC@AGTTjG|G|G|GTGGAGTCGTTGTTGAAATACC M. leprae 

M. gastri 



@C|CTC3AC GCCAG T tSgE 
G CgjCAyAC G C C AG T@T g|c 



GTGGAGTCGTTGTTGAAATACC M. kansasii 
GTGGAGTCGTTGTTGAAATACC M - smegmat i s 



2685 

433 

2685 

3385 

324 

2777 

2708 

1910 

2412 

4862 



2450 2460 2470 2480 

ACTCTGATCGTATTGGACACCTAACGTCGAACcJcT^TAirC M. avium 

ACTCTGATCGTATTGGACACCTAACGTCGAACCCT-TATC M. int race llul are 

ACTCTGATCGTATTGGACACCTAACGTCGAACCCT-TATC M. paratuberc - 

ACTCTGATCGTATTGG0CAfl]cTAAC|3TCGAACCCT|GAjATC M. tuberculosis . 

G CA T CTAAC C TCG AACCCT GA ATC M. bovis 

GCCTCTAACCTCG^CcST3G|ATC M.phlei 



ACTCTGATCGTATTGG 
ACTCTGATCGTATTGG 



AC T C T G AT0G TAT T G jSfAC 



CTAAC CTCGAACC 



T0TATC M. leprae 
M. gastri 

ACTCTGATCGTATTGGACACCTAACGTCGAACCCTEpATC M. leans as ii 
AC T C T GAT C G TAT T G g|g|c|ct|cT AAC^T C g|g|aC C§TgjT AT C M. smegmat is 



2924 
2924 
3625 
3017 
2948 
1910 
2652 
5102 



2690 2700 2710 2720 

ggtgtcQ^tcaacggataaaaggtaccccggggataacQg M. 
ggtgtcactcaacggataaaaggtaccccggggataacHg m . 
ggtgtcIgIctcaacggataaaaggtaccccggggataacWg m . 
ggtgtcgctcaacggataaaaggtaccccggggataacWg m. 
ggtgtcgctcaacggataaaaggtaccccggggataac|a|g m . 

M. 



GGTGTC 
GGTGTC 



:tcaacggataaaaggtaccccggggataacag m, 
sictcaacggataaaaggtaccccggggataacag m 



avium 

paratuberc . 

tuberculosis 

phlei 

leprae 

gastri 

kansasii 

smegmat is 



2730 



2740 



2750 



2760 



2964 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. avium 

2964 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. paratuberc . 

3 665 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. tuberculosis 

305 7 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M.phlei 

2988 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. leprae 
1910 M. gastri 

2692 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M- kansasii 

5142 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M.smegmatis 



Figure 4K 
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2770 



2780 



2790 
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300 4 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M- 
3004 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M. 
3 70 5 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M. 
309 7 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M . 
3 02 8 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTG@AGCA M. 
1910 M. 
2732 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M . 
5182 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M. 
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3044 GGTCCCA^atGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. 
304 4 GGTCCCAAGGGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. 
3745 GGTCCCAA3GGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M, 
3137 GGTCCCAA3GGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. 
3068 GGTCCCAASGGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. 
1910 M. 

2 7 72 ggtcccaa|3ggttgggctgttcgccc-attaaagcggcac M. 
5222 ggtcccaa@ggttgggctgttcgccc§attaaagcggcac m. 
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CCCGC 
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CCCGC- 
CCCGC 



■AGACCACGGG lATTGATAGGCC AGACCTGGAAGCT 



-AGACCACGGG[I]T@GATAGGCCAGACCTGGAAGCT 
-AGApjCACGGGATTGATAGGCCAGACCTGGAAGCT 
AG A A C AC G G GfMCAlAT AG gHc AG AC CTG G AAG CT 
■ AG AJa|c AC G G gHt|c A|AT AG G I]C AG AC CTG G AAG CT 
jGATAG@CCAGACCTG@A@GC@ 



-AGACCACGGGAT 



-AGA@CACGGG@T§GATAGGCCAGACCTGGAAGCT 
-AGACCACGGGATTGATAG@CCAGACCTGGAAGC@ 



M. avium 
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M. tuberculosis 
M. bovis 
M. phlei 
M . leprae 
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GAGTAACACGTGGdcAkTCTGCCCTGCACTTC-GGGATAA M. 

GAGTAACACGTGGGCAATCTGCCCTGCACTTC-GGGATAA M. 

GAG TAACACGTGGGCAATCTf£|cCCTGCACTTC- GGGATAA M . 

GAGTAACACGTGGGCAATCTGCCCTGCACTTC-GGGATAA M. 

GAGTAACACGTGGGffGlATCTGCCCTGCACTTC-GGGATAA M. 

GAGTAACACGTGGG rOATCTGCCCTGCACTTC- GGGATAA M . 

GAGTAACACGTGGG ljAATCTGCCCTGCACTTC@GGGATAA M . 

GAGTAACACGTGGGCAATCTGCCCTGCACfScjc- GGGATAA M. 

GAGTAACACGTGGGCAATCTGCCCTGCACA.dc- GGGATAA M. 

GAGTAACACGTGGG^ATCTGCCCTGCACyTC- GGGATAA M . 

gagtaacacgtggg^Iatctgccctgcacttc-gggataa m. 
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AAACCTCTTTCACCATCGACGAAGGTCCGGGTT 
AAACCTCTTTCACCATCGACGAAGGTCCGGGT 
AAACCTCTTTCACCATCGACGAAGGTC@GGG| 
AAACCTCTTTCACCATCGACGAAGGTCCGGGT 
AAACCTCTTTCACCATCGACGAAGGTCCGGGT 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTTTCTCGG M 
AAACCTCTTTCACCATCGACGAAGGT@CGGGTTTTCTCGG M 




CTCGG M. 
|TCTCGG M, 

ttctcgg m, 
Itctcgg m, 

CTCGG M. 



avium 

int race llul are 

paratuberc . 

scrof ulaceum 

tuberculosis 

bovis 

leprae 

kansasii 

gast ri 

gordonae 

marinum 



490 



500 



510 



520 



429 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M- tuberculosis 

568 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. bovis 

4 64 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. avium 

416 ATTGACGGTAGGTGGAGAAGAAGCAC CGGCCA ACTACGTG M. int racel lul are 

464 ATTGACGGTAGGTGGAGAAGAAGCAC l ^^ CTACGTG M . par atube rc . 

42 4 gTTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M . SC ro f ul aceum 

47 9 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. leprae 

42 6 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M- kansasii 

42 7 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. gast ri 

4 60 ^TGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M - go rdonae 

421 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M . marinum 
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tctcatgttgccagcgggtaatgccggggactcgtgagag m . 
tctcatgttgccagcR9gtaatg|gt|ggggactcgtgagag m . 
tctcatgttgccagc acgtaatggtggggactcgtgagag m. 
tctcatgttgccagc ac gtaatg gt ggggactcgtg agag m . 
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avium 

intracellulare 

paratuberc . 

scrof ulaceum 

tuberculosis 

bovis 

leprae 

kansasii 

gastri 

gordonae 

marinum 



1290 



1300 



1310 



1320 



1264 
1216 
1258 
1224 
1229 
1368 
1279 
1226 
1227 
1260 
1221 



cgaatc Jcttttt^ agccggactcagttcggat^^jGGGtct m. 
cgaatccttttaaagccgg@ctcagttcggattggggtct m . 

CGAATCCTTTTAAAGCCGGACTCAGTTCGGATTGGGGTCT M . 

cgaatccttttaaagccggHctcagttcggatSggggtct m . 



CGAATCCTT A- AAAGCCGG T CTCAGTTCGGAT C GGGGTCT M - 

CGAATCCTT^p\AAGCCGGTCTCAGTTCGGATCGGGGTCT M. 

CGAATCCTTTTAAAGCCGG I CTCAGTTCGGATCGGGGTCT M - 

CGAATCCTTTTAAAGCCGG T CTCAGTTCGGATCGGGGTCT M. 

CGAATCCTTTTAAAGCCGG T CTCAGTTCGGATCGGGGTCT M- 

CG AATCCTTTTAAAGCCGG T CTCAGTTCGGAT C GGGGTCT M. 

cgaatcctttQaaagccgg[iJctcagttcggat|9ggggtct m . 
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1304 gcaactcgaccccJjJtgaagtcggagtcgctagtaatcgca M. 
1256 gcaactcgaccccatgaagtcggagtcgctagtaatcgca m. 
1298 gcaact@gacccHatgaagtcggagtcgctagtaatcgca M- 
1264 gcaactcgacccccStgaagtcggagtcgctagtaatcgca m. 
1268 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca M. 
1407 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca M- 
1319 gcaactcgaccccstgaagtcggagtcgctagtaatcgca m. 
1266 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
12 67 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
1300 gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. 
12 60 gcaactcgacccc|gtgaagtcggagtcgctagtaatcgca m. 
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